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PLASMA DISPLAY DEVICE HAVING
EFFICIENT HEAT CONDUCTIVITY

CROSS-REFERENCE TO RELATED
APPLICATTONS

This application claims priority to and the benefit of
Korean Application No. 2001-75980, filed on Dec. 3, 2001
in the Korean Patent Office, the entire disclosure of which 1s

incorporated herein by reference.

FIELD OF THE INVENTION

The present 1invention relates to a plasma display device
and, more particularly, to a plasma display device that has a
heat conductive unit for dissipating to outside the plasma
display device the heat generated at a plasma display panel.

BACKGROUND OF THE INVENTION

As 1s well known, a plasma display device realizes an
image on a plasma display panel (PDP) by employing
plasma generated from gas discharge. Hence, the PDP
produces a considerable amount of heat because of the
high-temperatures involved when performing gas discharge.

As a discharge rate of a plasma display device 1s increased
to 1improve brightness, the heat generated at the PDP also
increases. It 1s, therefore, essential to effectively dissipate
the heat to outside the plasma display device to maintain
good operation.

For that reason, a PDP 1n a conventional plasma display
device 1s usually attached to a chassis base formed out of
materials having a high degree of thermal conductivity, and
a heat spreading sheet (or a thermally conductive sheet) is
iterposed between the PDP and the chassis base. As a
result, the heat generated at the PDP can be dissipated to
outside the plasma display device via the heat spreading
sheet and the chassis base. The chassis base 1s typically
formed by a die casting or press working process using a
metallic material such as alummum. The heat spreading
sheet 1s typically formed of acryl or a silicone-based resin.

To 1improve the efficiency of the heat dissipation of the
plasma display device as described above, it 1s important to
cifectively mount the heat spreading sheet. That 1s, the heat
spreading sheet should be brought into substantially close
contact with both the PDP and the chassis base in order to
improve the heat dissipation efficiency.

Since the chassis base 1s produced by die casting, the
surtace thereof contacting the heat spreading sheet may not
be formed sufficiently flat, and instead may be formed with
a partially curved or raised portion. When the heat spreading
sheet 1s attached to such an uneven surface of the chassis
base, spaces are formed between the contact surfaces of the
heat spreading sheet and that of the chassis base. Air fills
these spaces to form an air gap.

If the plasma display device 1s manufactured with an air
gap between the chassis base and the heat spreading sheet,
an overall heat dissipation efficiency will be reduced
because good heat conduction does not occur through the air
gap. Such a problem may also occur at portions where the
PDP and the heat spreading sheet contact.

To resolve the above problems, Japanese Patent Publica-
tion Laid-Open No. 10-172446 discloses a plasma display
device, 1n which the heat dissipation efficiency i1s improved
by attaching a panel to a thermally conductive medium. The
thermally conductive medium 1s formed by the process of
providing a cushioning medium in a rectangularly annular
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shape at a chassis member, and mjecting a liquid of a
thermally conductive medium 1nto a region surrounded by
the cushioning medium, after which the liquid 1s cured.

In the process of manufacturing the plasma display device
as described above, the thermally conductive medium lacks
fluidity while being attached to the panel because the
liquefied thermally conductive medium 1s cured and then

attached to the panel. Hence, the adhesion rate 1s not much
higher than that of the conventional heat spreading sheet.

Silicone tape 1s further required for a cushioning medium,
and double-sided tape 1s also required in order to attach the
panel to the chassis member. The process of manufacturing
the plasma display device according to the above-described
method, therefore, involves high costs.

SUMMARY OF THE INVENTION

In accordance with the present invention, a plasma dis-
play device 1s provided that can improve the adhesion rate
of a thermally conductive medium even 1n the case where a
contact surface of the thermally conductive medium 1is not
substantially flat.

Furthermore, the plasma display device in accordance
with the present invention improves thermal conduction
cfiiciency by improving the adhesion rate of the thermally
conductive medium without having to increase the pressure
applied against the thermally conductive medium.

Also, 1 the plasma display device 1n accordance with the
present invention, a panel may be attached to a chassis base
using gel-like adhesive materials without employing any
additional adhesive means.

The plasma display device includes a plasma display
panel, a chassis base disposed substantially parallel to the
plasma display panel, and a thermally conductive medium
which 1s disposed between the plasma display panel and the
chassis base, and closely adhered to both the plasma display
panel and the chassis base. The thermally conductive
medium 1s formed out of gel-like adhesive materials, which
may include a mixture of silicone and a hardener.

In addition, the thermally conductive medium includes a
plurality of protrusions and a plurality of depressions formed
on at least one side opposing a contacting surface of the
plasma display panel or the chassis base. One of the recesses
1s formed between each pair of adjacent protrusions. The
recesses provide paths for air to be expelled to outside the
plasma display device while the thermally conductive
medium 1s brought 1nto contact with the contacting surface
of the plasma display panel or the chassis base.

It 1s preferable that the protrusions are formed along the
direction of one side of the thermally conductive medium 1n
a striped pattern.

As described above, the plasma display device according
to the present invention employs the gel-like adhesive
materials as the thermally conductive medium, which 1is
interposed between the plasma display panel and the chassis
base closely contacting these two elements, thereby enhanc-
ing the adhesion rate of the panel, the thermally conductive
medium, and the chassis base, resulting 1n a high efficiency
of dissipating heat generated at the panel.

A process of manufacturing a plasma display device
includes: providing a gel-like thermally conductive medium
to a contacting surface of a chassis base; forming a plurality
of protrusions and recesses by shaping the gel-like thermally
conductive medium; bringing a plasma display panel into
close contact with the thermally conductive medium, and
pressing the plasma display panel; and curing the gel-like
thermally conductive medium.
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The step of providing the thermally conductive medium
may 1nclude mixing silicone with a hardener 1n a predeter-
mined ratio, and the step of curing the gel-like thermally
conductive medium may include fastening the plasma dis-
play panel to the chassis base with a clip and leaving the
assembly of the plasma display panel and the chassis base 1n
this state for a predetermined time.

The step of forming a plurality of protrusions and recesses
includes moving a surface former over the gel-like thermally
conductive medium, 1n which the surface former has a
plurality of blades. Alternatively, the step of forming a
plurality of protrusions and recesses includes impressing the
gel-like thermally conductive medium with a mold, in which
the shape of the mold corresponds to the shape of protru-

sions and recesses.

The gel-like thermally conductive medium 1s shaped mto
the protrusions and recesses, and the panel 1s pressed against
and adhered closely to the thermally conductive medium
before the medium 1s cured as 1n above-described processes,
thereby enhancing the adhesive efficiency by easily expel-
ling the air existing between the panel and the thermally
conductive medium. Furthermore, the thermally conductive
medium also has adhesiveness, so that the plasma display
device does not require any additional means for adhesion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of a plasma
display device having a thermally conductive medium
according to an embodiment of the present 1nvention.

FIG. 2 1s a sectional view showing a chassis base of the
plasma display device, on which a thermally conductive
medium 1s provided, according to a first embodiment of the
present mvention.

FIG. 3 1s a top plan view showing a chassis base of the
plasma display device, on which a thermally conductive
medium 1s provided, according to a first embodiment of the
present mvention.

FIGS. 4A through 4F are sectional views for 1llustrating,
a process of manufacturing a plasma display device accord-
ing to an embodiment of the present invention.

FIG. § 1s a sectional view showing a chassis base of the
plasma display device, on which a thermally conductive
medium 1s provided, according to a second embodiment of
the present mvention.

FIG. 6 1s a schematic diagram representing temperature
measuring points on a glass panel for estimating the heat
dissipation efficiency of a thermally conductive medium
according to an embodiment of the present 1nvention.

FIGS. 7A and 7B are graphs showing temperature distri-
bution on a glass panel while employing a thermally con-
ductive medium according to an embodiment of the present
invention.

FIGS. 8A and 8B are graphs showing temperature distri-
bution on a glass panel 1n the case where an air gap exists

between a chassis base and a panel.

FIGS. 9A and 9B are graphs showing temperature distri-
bution on a glass panel 1n the case where double-sided tape
1s provided between a chassis base and a panel.

FIGS. 10A and 10b are graphs showing temperature
distribution on a glass panel in the case where a heat
spreading sheet 1s provided between a chassis base and a
panel.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 1s an exploded perspective view of a plasma
display device having a thermally conductive medium
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according to an embodiment of the present mmvention, FIG.
2 1s a sectional view showing a chassis base of the plasma
display device, on which a thermally conductive medium 1s
provided, according to a first embodiment of the present
invention, and FIG. 3 1s a top plan view of FIG. 2.

As shown 1 FIGS. 1 through 3, the plasma display device
includes PDP 20 composed of two glass substrates 20a and
20b to realize an 1mage through plasma from discharged gas,
chassis base 22 disposed fixedly on a rear side of PDP 20
opposite the screen side thereof, and thermally conductive
medium 24 mterposed between PDP 20 and chassis base 22
to transfer heat generated at PDP 20 to chassis base 22 and
dissipate the heat. A front case (not shown) is provided to the
side of PDP 20, and a rear case (not shown) is provided to
the side of chassis base 22, thereby completing the structure
of the plasma display device.

In the above structure, PDP 20 has a rectangular shape
with long sides and short sides, and chassis base 22 1s
formed from a material such as aluminum, which has a high
degree of thermally conductivity. A driving circuit (not
shown) 1s provided on the rear side of chassis base 22,
opposite the side facing the PDP, for driving the plasma
display device.

Thermally conductive medium 24, together with chassis
base 22, act to dissipate the heat generated at PDP 20 due to
the operation of the plasma display device to outside the
plasma display device. In order to enhance the efficiency in
the adhesion of thermally conductive medium 24 to chassis
base 22 or PDP 20, thermally conductive medium 24 has a
structure with the following features.

Thermally conductive medium 24 1s formed out of a
ogecl-like material, which has adhesiveness. The gel-like
adhesive material used for thermally conductive medium 24
can be realized by mixing liquid silicone and a hardener at
a predetermined ratio, such as 1n a 1 to 1 ratio.

Thermally conductive medium 24 can be, therefore,
adhered to PDP 20 or chassis base 22 at an enhanced
adhesion rate while applying a light pressure, even though
the contacting surface of PDP 20 or chassis base 22 1s not flat
and has small protrusions on the surface. Furthermore, PDP
20 can also be adhered stably to chassis base 22 without an
additional means for adhesion such as double-sided tape.

When the gel-like adhesive material used for thermally
conductive medium 24 1s applied to the contacting surface of
chassis base 22 and PDP 20 1s attached thereto, the surface
of the gel-like adhesive material must be shaped into the
protrusions and recesses as shown in FIGS. 2 and 3, to
improve the adhesion rate.

Thermally conductive medium 24 1s shaped to include a
plurality of protrusions 244 and a plurality of recesses 24b,
formed on the face opposing a surface of plasma display
panel 20 that thermally conductive medium 24 contacts. One
of the recesses 24b 1s formed between each pair of adjacent
protrusions 24a, recesses 24b providing paths for air to be
expelled to the outside of the plasma display panel in a state
where thermally conductive medium 24 is brought into
contact with the contacting surface of PDP 20.

It 1s preferable that protrusions 24a are formed parallel to
long sides of chassis base 22 1n a striped pattern, and
recesses 24b are formed 1n an alternating fashion with
protrusions 24a.

Accordingly, the air existing between PDP 20 and ther-
mally conductive medium 24 can be expelled easily through
recesses 24b such that the adhesion rate and the heat
dissipation efficiency can be improved by preventing an
unnecessary air gap ifrom being formed.
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It 1s also preferable to take into consideration the curva-
ture and flatness of PDP 20 and chassis base 22, as well as
the heat dissipation efficiency when the thickness of ther-
mally conductive medium 24 is determined.

Hereinafter, a process for manufacturing a plasma display
device according to an embodiment of the present invention
will be described.

FIGS. 4A through 4F are sectional views for 1llustrating,
a process of manufacturing a plasma display device accord-
ing to an embodiment of the present invention.

As shown 1n FIG. 4A, gel-like thermally conductive
medium 24 1s applied to a contacting surface of chassis base

22.

It 1s preferable that gel-like thermally conductive medium
24 1s applied uniformly to the contacting surface of chassis
base 22 in a predetermined thickness. The thickness in
which gel-like thermally conductive medium 24 1s applied
should be determined 1n consideration of the final, desired
thickness of thermally conductive medium 24. For example,
the final desired thickness of the thermally conductive
medium may be within the range of 1 mm through 1.5 mm.

Silicone and a hardener may be mixed at a predetermined
rat1o, and applied to the contacting surface of chassis base 22
as thermally conductive medium 24.

After being applied to the contacting surface of chassis
base 22, gel-like thermally conductive medium 24 1s shaped
into a form having the protrusions 24a and recesses 24b.

Surface former 26 as shown in FIG. 4A1s used for shaping
thermally conductive medium 24. Surface former 26
includes strip member 26a having substantially the same
width as a short side of chassis base 22, and a plurality of
blades 26b provided on a lower end of strip member 264 in
the shape corresponding to a cross-section of recesses 26b.

Blades 26b of surface former 26, as shown 1n FIGS. 4b
and 4c, are brought 1nto close contact with thermally con-
ductive medium 24, and moved along the direction parallel
with a long side of chassis base 22, resulting 1n the formation
of recesses 24b and protrusions 24a.

The cross-section of blades 26b may be arc-shaped, or
may be a polygonal such as 1n the shape of a triangle, a
quadrangle, and a pentagon. Moreover, the blade shape of
surface former 26 may also vary with the cross-section of
recesses 26b.

Alternatively, protrusions 26a and recesses 26b may be
shaped by being impressed with a mold instead of surface
former 26, in which the shape of the mold corresponds to the
shape of protrusions 24a and recesses 24b.

With reference to FIG. § showing a second embodiment
of the present invention, protrusions 34a of thermally con-
ductive medium 34 may be formed only on areas of chassis
base 22 such that protrusions 34a are parallel with each other
at regular 1tervals. This can be accomplished by employing
dispenser 36 that 1s provided with a plurality of nozzles 36a
at a predetermined interval. When gel-like thermally con-
ductive medium 34 1s supplied on chassis base 22 by nozzles
364, the protrusions 34a of thermally conductive medium 34
arc formed only at the portions corresponding to nozzles
36a, while the other portions where gel-like thermally

conductive medium 34 is not provided result 1n the forma-
tion of recesses 34b.

Referring back to FIG. 4, that 1s, FIGS. 4d and 4¢, PDP

20 1s next brought 1nto close contact with thermally con-
ductive medium 24, and compressed.

When being brought into contact with thermally conduc-
tive medium 24, PDP 20 comes 1nto contact with protrusions
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24a first, and portions of gel-like thermally conductive
medium 24 that form protrusions 24a spread over recesses
24b, then 111l up recesses 24b. During the above process, the
air 1nside recesses 24b 1s expelled to the outside of these
clements, and, as shown 1n FIG. 4f the entire surface of PDP

20 can be brought into close contact with thermally con-
ductive medium 24.

Gel-like thermally conductive medium 24 1s cured after
the above process.

In order to cure gel-like thermally conductive medium 24,
PDP 20 brought into contact with thermally conductive
medium 24 may be left 1n the state shown 1n FIG. 4f for a
predetermined time. Furthermore, since thermally conduc-
tive medium 24 has adhesiveness, it 1s possible to directly
conduct a PDP module assembling operation by standing
chassis base 22 with PDP 20 on its edge. Therefore, ther-
mally conductive medium 24 can be left to cure naturally
while performing other assembly operations in the module
assembly line.

If necessary, chassis base 22 with PDP 20 may be left 1n
the state shown 1n FIG. 4/ for a predetermined time after
chassis base 22 and PDP 20 are secured together by a clip.

Since gel-like thermally conductive medium 24 has
adhesiveness, the state of adhesion can be fully maintained
without any further means for adhesion such as a double-
sided tape. Also, thermally conductive medium 24 also has
a shock absorbing property after cured.

In the above-described embodiment of the present
invention, 1t has been described that a gel-like thermally
conductive medium 1s applied first to a chassis base and a
PDP 1s brought into contact with the gel-like thermally
conductive medium. However, the present invention is not
limited 1n this respect, and 1t 1s possible to first apply a
oel-like thermally conductive medium to a PDP, then bring
a chassis base into contact with the gel-like thermally
conductive medium.

In order to mmprove the adhesion rate of a thermally
conductive medium according to an embodiment of the
present invention, Gap Filler™ produced by Bergquist was
employed as gel-like thermally conductive medium 24 and
tested.

First, Gap Filler™ was applied to a chassis base and
protrusions and recesses were formed by a surface former.

Then, a transparent glass (rather than an actual PDP) was
brought into close contact with Gap Filler™ so as to observe

the areas of adhesion.

The thickness of Gap Filler™ applied as a thermally
conductive medium was about 1.3 mm including the height
of the protrusions, then was reduced to and maintained at
about 1 mm after compressing the transparent glass.

After the gel-like thermally conductive medium was
cured for a period of about thirty minutes after being
compressed, the adhesion rate reached more than 90% and
the state of adhesion was uniform even though the pressure
applied to the transparent glass was less than that used 1n the
prior art. Since the thermally conductive medium had adhe-
siveness and gel-like properties, 1t did not spill over or
otherwise flow to undesired areas while being applied to the
chassis base. As a result, a frame or any other such additional
device was not required.

The case where an air gap existed between a chassis base
and a panel (comparative example 1), the case where
double-sided tape was interposed between a chassis base and
a panel (comparative example 2), and the case where a
heat-spreading sheet was interposed between a chassis base
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and a panel (comparative example 3) were compared with an
embodiment of the present invention with regard to the heat
dissipation efficiency.

The conditions applied to the above test are as shown in
Table 1.

TABLE 1
Section Conditions
Model 42" d1.1’
Display image Full White
Voltage 220 V
Power consumption 300 W
Ambient temperature 25" C.

The temperature of the panel was measured by a T-type
thermocouple, and recorded by a Yokohama DR230 hybrid
recorder.

FIG. 6 1s a schematic diagram representing temperature
measuring points on a glass panel for estimating the heat
dissipation efficiency of a thermal conductive medium
according to an embodiment of the present 1nvention.

Temperatures were measured at twenty-five points at
which five horizontal base lines (FH1~FHS) intersect five
vertical base lines (FV1~FVS) on a glass panel 40. FIG. 6

indicates the locations of the points 1n detail.

The temperature distributions on the glass panel are
represented in FIGS. 7A through 10B based on the measured
temperatures of the embodiment of the present invention and
the comparative examples. The maximum and minimum
temperatures among the measured temperatures for each
case were compared, the result of which are shown 1n Table

2.
TABLE 2
The present Comparative Comparative Comparative
Section invention example 1 example 2 example 3

Max. 52.8 59.8 57.0 58.5
temperature
(T]:IJEIK:‘ ’ C')

Min. 42.1 42.0 44.1 44.5
temperature
(Tmin: ’ C)

lemperature 10.7 17.8 12.9 14.0
difference
(AT, © C.)

The glass panel 40 was divided into three sections accord-
ing to the temperature distributions on the glass panel 40:

I. High temperature section at which the temperature
reached more than 51° C., II. Intermediate temperature
section at which the temperature ranged from 47° C. to 51°
C., III. Low temperature section at which the temperature
was less than 47° C. FIGS. 7A, 8A, 9A, and 10A show
schematic views of the divided sections according to the
temperature distributions for each case, respectively. In the
oraphs of FIGS. 7B, 8B, 9B, and 10B, the abscissas repre-
sent the distance from the left side of the glass panel
illustrated 1in FIG. 6 and the ordinates represent temperature.

FIGS. 7A and 7B are graphs showing temperature distri-
bution on a glass panel while employing a thermally con-
ductive medium according to an embodiment of the present
ivention.

As shown 1n FIG. 7A, when the thermally conductive
medium according to an embodiment of the present inven-
tion was employed, high temperature section I occupies a
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small portion of the glass panel 40, while low temperature
section II occupies a large portion of the glass panel 40 at a
lower part thereof.

As shown 1n FIG. 7B, the temperature along the line FH2
was generally the highest, with the maximum temperature
(T,,..) measuring 52.8° C. on FH2, while the minimum
temperature (T,,;,,) measured 42.1° C. on FHS. Thus, the
temperature difference (AT) came to 10.7° C. Accordingly,
the temperature distribution was uniform on the whole,
while the overall temperature of the glass panel 40 was
lowered.

FIGS. 8A and 8B are graphs showing temperature distri-
bution on a glass panel 1n the case where an air gap exists
between a chassis base and a panel.

As shown 1n FIG. 8A, high temperature section I ranges
over a majority of the glass panel 40, while intermediate and
low temperature sections II and III occupy small portions at
the lower part of the glass panel 40. Therefore, almost no
heat 1s dissipated to the outside of the assembly.

As shown 1n FIG. 8B, the temperature along the line FH2
was generally the highest, with the maximum temperature
(T, measuring 59.8° C. on FH2, while the minimum
temperature (T, . ) measured 42.0° C. on FHS. Thus, the
temperature difference (AT) came to 17.8° C. That is, the
temperature goes up much from the lower part to the upper
part, while the temperature changes little from left to right.
This explains why the thermally conduction property wors-

ens when an air gap 1s formed between a panel and a chassis
base.

FIGS. 9A and 9B are graphs showing temperature distri-
bution on a glass panel in the case where double-sided tape
1s provided between a chassis base and a panel.

As shown 1n FIG. 9A, high temperature section I ranges
over a major portion of the glass panel 40, but intermediate
and low temperature sections II and III occupy small por-
tions at the upper and the lower parts of the glass panel 40.

As shown 1n FIG. 9B, the temperature along the line FH2
was generally the highest, with the maximum temperature
(T measuring 57.0° C. on FH2, while the minimum

mﬂx)
temperature (T, . ) measured 44.1° C. on FHS. Thus, the
temperature difference (AT) came to 12.9° C. That is, the
heat dissipation efficiency is better than the case where an air

gap 1s formed, but worse than the present invention.

FIGS. 10A and 10b are graphs showing temperature
distribution on a glass panel 1n the case where a heat
spreading sheet 1s provided between a chassis base and a
panel.

As shown 1 FIG. 10A, high temperature section I ranges
from the right upper part to the center lower part of the glass
panel 40, but low temperature section III occupies a small
portion at the lower part of the glass panel 40.

As shown 1n FIG. 10B, the temperature along the line FH3
was generally the highest, with the maximum temperature
(T ) measuring 58.5° C. on FH3, while the minimum

temperature (T, . ) measured 44.5° C. on FHS. Thus, the
temperature difference (AT) came to 14° C. Accordingly, the
heat dissipation efficiency 1s not much better than compara-

five example 2, and worse than the present imvention.

As described above, 1n the plasma display device accord-
ing to the embodiments of the present invention, the adhe-
sion rate of the thermally conductive medium can be
improved without increasing the pressure applied to ele-
ments adhered thereto, so that the formation of an unnec-
essary air gap between a PDP and a chassis base can be
minimized, while the manufacturing defects of the PDP or
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the chassis base are elfectively overcome by employing a
oel-like adhesive thermally conductive material as a ther-
mally conductive medium between the PDP and the chassis
base. Accordingly, the heat generated at the PDP can be
conducted favorably through the thermally conductive
medium, so that the reliability of the end product can be
enhanced by the improvement of the overall thermal con-
duction efficiency.

Furthermore, the thermally conductive medium has adhe-
siveness after being cured, and thus the PDP and the chassis
base can maintain their state of adhesion without the use of
any additional means for adhesion.

Since an additional member such as a cooling fan 1s not
required for dissipating the heat generated at the PDP, the
problems of noise that may be generated by the cooling fan
1s avoided.

While the present invention has been described 1n detail
with reference to the certain embodiments, those skilled 1n
the art will appreciate that various modifications and sub-
stitutions can be made thereto without departing from the
spirit and scope of the present mvention as set forth 1n the
appended claims.

What 1s claimed 1s:

1. A plasma display device comprising:

a plasma display panel;

10
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a chassis base disposed substantially parallel to the
plasma display panel; and

a thermally conductive medium being disposed between
the plasma display panel and the chassis base and being
closely adhered to both the plasma display panel and
the chassis base,

wherein the thermally conductive medium 1s formed out
of gel-like adhesive materials.
2. The plasma display device of claim 1, wherein the

gel-like adhesive materials forming the thermally conduc-
tive medium include a mixture of silicone and a hardener.

3. The plasma display device of claim 1, wherein the
thermally conductive medium includes a plurality of pro-
trusions and a plurality of recesses formed on at least one
side face opposing a contacting surface of the plasma
display panel or the chassis base, one of the recesses being
formed between each pair of adjacent protrusions and the
recesses providing paths for the exhaust of air to the outside
of the plasma display device when the thermally conductive
medium 1s brought 1nto contact with the contacting surface
of the plasma display panel or the chassis base.

4. The plasma display device of claim 3, wherem the
protrusions are formed parallel to a side of the chassis base
in a striped pattern.



	Front Page
	Drawings
	Specification
	Claims

